Introduction
The Laguna Tortuguero is located in Vega Baja, Puerto Rico ( fig. 1 ), about 30 kilometers (km) west of San Juan. This slightly saline to freshwater coastal lagoon, with specific conductance ranging from 800 to 1,700 microsiemens per centimeters (µS/cm) at 25 degrees Celsius (°C), has a surface area of about 220 hectares (ha), a maximum depth of about 2.5 meters (m), and a mean depth of about 1.2 m (Quiñones and Fusté, 1977 ). An artificial outlet channel is present in the northcentral part of the lagoon ( fig. 2) , which was dredged in 1940. Discharge from the lagoon to the Atlantic Ocean is mostly ground water, because the lagoon constitutes the principal ground-water discharge feature of the North Coast Limestone upper aquifer between the Río Grande de Manatí and the Río Cibuco (Cherry, 2001) (fig. 2 ). The Laguna Tortuguero and its immediate surroundings were designated a natural reserve area by the Puerto Rico Department of Natural and Environmental Resources (PRDNER) in 1978, because of its environmental uniqueness. The Puerto Rico Environmental Quality Board (PREQB) classifies the Laguna Tortuguero as an SE Class lagoon, a surface-water body with exceptional ecological value (Puerto Rico Environmental Quality Board, 2003) . As of today (2005) , the lagoon is a passive recreational area that also is used as a natural "laboratory" for the scientific community.
In 1974-75, a baseline study was conducted to determine concentrations of chemical constituents and physical and biological characteristics in the Laguna Tortuguero. Additional data are needed to evaluate whether any substantial variations in water quality have occurred in the lagoon since the prior reconnaissance. The U.S. Geological Survey (USGS), in cooperation with the PREQB, conducted a study to determine concentrations of selected chemical constituents and physical and biological characteristics in the Laguna Tortuguero from March 1999 to May 2000. The results can be used by water managers to implement strategies to protect the lagoon and its function as a natural reserve.
Purpose and Scope
The purpose of this report is to present and summarize results of a water-quality reconnaissance for selected chemical constituents and physical and biological characteristics at four sites in and near the Laguna Tortuguero. Determinations were made for discharge, pH, temperature, specific conductance, dissolved oxygen, dissolved oxygen saturation, nitrogen and phosphorus species, organic carbon, chlorophyll a and b, plankton biomass, major ions, and alkalinity as calcium carbonate. Results also are presented for a diel study that was conducted during August 3-4, 2000, at three stations within the lagoon to obtain data on the diurnal variations of temperature, specific conductance, and dissolved oxygen. Diurnal variations in dissolved oxygen can be used in estimating community productivity because its concentration in water bodies is affected by biological metabolic processes, such as photosynthesis and respiration. Community productivity is defined as the rate in which new organic matter is created or consumed by autotrophic and heterotrophic processes, respectively. Aquatic autotrophic organisms produce organic matter by photosynthesis (or chemosynthesis) resulting in the production of carbohydrates and dissolved oxygen. Aquatic heterotrophic organisms incorporate organic matter into their tissue by respiration resulting in the synthesis of proteins and dissolved oxygen consumption. 
Methods and Procedures
Water samples were collected at stations 2, 4, and 5 in the Laguna Tortuguero and at station 1 in the outlet channel of the lagoon ( fig. 2 ) from March 1999 to May 2000. These sites were established to coincide with some of the locations sampled in the 1974-75 water-quality reconnaissance study (Quiñones and Fusté, 1977) . The USGS station identification numbers, station names, and geographic coordinates are listed in table 1.
Water-quality constituents that were analyzed in the study include physical characteristics (pH, temperature, specific conductance, and dissolved oxygen), nitrogen and phosphorus species, organic carbon, chlorophyll a and b, plankton biomass, hardness, alkalinity as calcium carbonate, and major ions. Measurements of pH, temperature, specific conductance, and dissolved oxygen were obtained in the field at stations 1, 2, 4, and 5 by means of using a water-quality multi-parameter instrument. Instantaneous discharge was measured only at the outlet channel site (station 1) during sample collection. Surfacewater samples (0.3-m deep) were collected by using the "handdip" method in the lagoon and by using depth-and widthintegration techniques at the outlet channel. Determinations were made for nitrogen and phosphorus species, organic carbon, chlorophyll a and b, plankton biomass, hardness, alkalinity and major ions according to USGS protocols (U.S. Geological Survey, 1998) . All of these surface-water constituents were determined at stations 1, 2, 4, and 5, except for chlorophyll a and b, which were determined only at stations 2, 4, and 5.
The following were collected on a monthly basis: physical characteristics (pH, temperature, specific conductance, dissolved oxygen, and discharge), dissolved concentration for nutrients, total organic carbon concentration, chlorophyll a and b concentration, plankton biomass concentration, total hardness as calcium carbonate, and dissolved concentrations of major ions. The total concentration for nutrients and dissolved organic carbon were determined on a near bi-monthly basis. The water samples were analyzed at the former USGS Water Quality Research Laboratory in Ocala, Florida, and at the USGS National Water Quality Laboratory in Denver, Colorado. Water-quality constituents and physical and biological characteristics that were analyzed for this study are listed in table 2. 
Water Quality of Laguna Tortuguero
The quality of surface water can be described in terms of its chemical constituents and physical and biological characteristics. The PREQB standards for SE-Class surfacewater bodies, such as the Laguna Tortuguero, establish that no existing natural chemical constituents and physical and biological characteristics should be altered by human activities in order to preserve their existing natural phenomena and processes. Summaries of selected surface-water-quality data (March 1999 to May 2000 are presented in tables 3 to 7. Specifically, measurements of physical characteristics (pH, temperature, specific conductance, dissolved oxygen, and discharge) are given in table 3; nitrogen species concentrations are given in table 4; phosphorus species and organic carbon concentrations are given in table 5; values of biological characteristics (chlorophyll a and b and plankton biomass) are given in table 6; and concentrations of hardness, alkalinity, and major ions are given in table 7. The diel study for temperature, specific conductance, dissolved oxygen, and dissolved oxygen saturation are presented in table 8.
The Laguna Tortuguero is considered to be in a nearnatural state (Puerto Rico Environmental Quality Board, 2003) , so there are no specific values and concentrations established for the various chemical constituents and physical and biological characteristics. Therefore, in order to categorize these constituents and characteristics, the water quality of the lagoon was compared with the PREQB standards for nearly comparable SB-Class water bodies; coastal and estuarine waters used for primary and secondary contact (for example, fishing and boating) and intended for the propagation and preservation of desirable species, including those that are threatened or endangered (Puerto Rico Environmental Quality Board, 2003) . The Laguna Tortuguero fits part of this characterization because it is used as a recreational area and visitors often wade, fish, and boat in the lagoon.
Determinations of pH, temperature, dissolved oxygen, total nitrogen, and total phosphorus were made at stations 1, 2, 4, and 5 from March 1999 to May 2000 ( fig. 3) . The PREQB regulated standards should be between 7.3 to 8.5 units for pH, should not exceed 32.2 °C for temperature, should not be below 5.0 milligrams per liter (mg/L) for dissolved oxygen, should not exceed 5.0 mg/L for total nitrogen concentration, and should not exceed 1.0 mg/L for total phosphorus concentration. These standards should not be disrupted other than for natural reasons. Nearly all of the values and concentrations measured during this study were within the standards ( fig. 3 ). However, one pH value at station 1 was outside the standard range, three dissolved oxygen concentrations at stations 2, 4, and 5 were below the standard, and one total nitrogen concentration at station 5 equaled the standard. The overall results indicate that the water quality of Laguna Tortuguero complies with the PREQB standards and regulations. 
